A diet containing 18-20 mg iron/kg to young weaned rats for 8 weeks altered the metabolism of gammaaminobutyric acid and glutamate in the central nervous system without affecting blood hemoglobin. Subsequent rehabilitation with 390 mg iron/kg diet for 2 weeks normalized these changes.
. This apparent discrepancy could originate fi'om differences in the experimental procedures; the mode of administration of the vitamin, the duration of the deprivation, the extent of contamination of cell fractions by free iron. In the present study, despite the lower activities of both glutathione peroxidases (table 3) , (-21% and 28%, for total and seleno enzyme respectively) the large increase in ~-tocopherol hepatic stores can prevent peroxidation breakdown of microsomal lipids. One other possible explanation is that
Dietary iron deficiency progresses in a sequence of three overlapping stages. In the first two stages iron stores and transport iron concentrations are depleted and the last stage occurs with diminished production of iron proteins that serve known physiological functions~. The early stage of iron deficiency is known as latent iron deficiency and the manifest or last stage is called anemia. Iron deficiency is well known to produce a variety of biological dysfunctions and of particular interest to us is its effects on the central nervous system which may be asso-ciated with behavioral disorders 2, a. Severe iron deficiency has been reported to produce alterations in brain neurotransmitter metabolism 4'5, however, such studies related to latent iron deficiency are meagre inspite of considerable evidence showing a variety of metabolic disorders 6, 7 following this form of milder deficiency. Recently, we have shown that the latent iron deficiency can induce alterations in 5-hydroxytryptamine (5-HT)8 and dopamine (DA) metabolism in brain (unpublished data). This points clearly to a need of further understanding in this direction. The present communication deals with the investigation of gamma-aminobutyric acid (GABA) and glutamate metabolism in the brain of growing rats fed a marginally iron-deficient diet so as to understand the role of these amino acid neurotransmitters in latent iron deficiency. Rehabilitation studies were also performed to find out whether the changes produced by marginal iron deficiency are reversible or not.
Animal and dietary treatment. Weaning (3-week-old) female albino rats of C F strain were randomly divided into two groups, one received iron-deficient and the other iron-sufficient diet. Iron-deficient diet which contained skimmed milk, 50 % ; lactose 30 % ; potato starch, 10 % ; groundnut oil, 5 %; salt mixture 9 (iron-free) 4%, and vitamin mixture lo 1%, measured 18-20 mg/kg diet. Iron-sufficient diet was added with FeSO4 -7 H20 so as to contain 390 mg iron/kg diet. Rats were kept in plastic cages under standard conditions and were given food and tap water ad libitum. After 8 weeks rats from both the groups were sacrificed by decapitation and after collecting blood, brain and liver were taken out. Some brains were divided into forebrain and hindbrain. While hindbrain contained cerebellum, pons and medulla, the rest of the brain was designated as forebrain. Tissues were rinsed in chilled saline, blotted on Whatman filter paper, weighed and stored at -20 ~ Rehabilitation studies were performed by maintaining the weaned female rats on iron-deficient diet for 8 weeks and then on iron-sufficient diet for 2 weeks. A control group was provided with iron-sufficient diet for 10 weeks. Iron contamination was avoided by using plastic, stainless steel or acid washed glassware. Results and discussion. The results of reduced brain and liver non-berne iron (table 1) without any change in hemoglobin and PCV suggest that early (latent) iron deficiency has been produced by feeding 18 20 mg iron/kg diet to weaned rats for 8 weeks. However, the deficiency did not alter body and organ (brain and liver) weights, brain DNA and protein. Decrease in liver non-berne iron is in corroboration with earlier reports 2~ that 25-35 mg (or lower) iron/kg diet can reduce tissue non-berne iron. The irreversible decrease in brain non-heine iron may very well be correlated with the slow turnover rate of iron compounds in this organ 23. Considerable but reversible reductions in glutamate, GABA contents and GDH, GAD and GABA-T activities were observed after 8 weeks of iron deficiency in both the parts of the brain (table 2) . Activities of glutaminase I and II remained unaffected by latent iron deficiency. The normalization of all the parameters without affecting brain non-heine iron following iron rehabilitation indicated an indirect role of iron deficiency in the regulation of amino acid concentrations and the activities of GABA-shunt enzymes in experimental animals. The mechanism(s) by which iron deficiency produced reversible decrease in the enzyme activities is not understood, at present, however, a role of pyridoxin and/or zinc, which are known to alter in iron deficiency 24-28, may be of significance owing to their reported involvement in the regulation of GABA-shunt enzymes. Declined pyridoxin levels in iron deficiency may restrict the availability of cofactor pyridoxal phosphate required for Values represent mean + SEM for five rats in each group. The significance of difference between two groups was evaluated by using Student's t-test, ** p < 0.001, * p < 0.01. Control = 390 mg iron/kg diet; iron-deficient = 18 20 mg iron/kg diet; iron-rehabilitated = iron-deficient diet for 8 weeks + control diet for 2 weeks. GAD and GABA-T activities 29. Zinc has been reported to regulate concentrations of GABA by inhibiting both GABA synthesizing as well as degrading enzymes 3o. In the absence of any alteration in the activities of glutaminase I and II, it appears that the reduced levels of glutamate may be a consequence of the GDH inhibition. It may be concluded that the marginal iron deficiency may produce alterations in the metabolism of these amino acid neurotransmitters, which may be recovered by subsequent rehabilitation.
Biochemical methods.

